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^ ^^^^ S.^<^] ^Efo]c7l- Ji^^^ ^ 

Afl^o^ ojsj, ^ ^^^V'^ ^^^^^ S^^fl-^5^# ^tflsl-Al^ ^ o;[ 

^^fl^ ^l^S.^ 7|-^§>TJ^, ^l^S^ ^^A] -g-ol^l-Tll J1<?]:51 

<^]B.mr ^y^]"^ ^<^>| H]-^ ^l^^^^l ^^^V^ 

3E. 2b 

s^^^^i-^xK ^Bfoi:^, Ji^^sl-, ^M^, 
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K'^o]] ^S:^ ^£l-ol:c7l- Jl^^^ ^ 'y^?]:^ {MEMBRANE 



AND IMPLANT IMMOBILIZED OSTEOGENIC ENHANCING PEPTIDES ON THE SURFACE} 



<3> £. Ib^ -8-%^ ^-n-tt ^Ef 01:^71- ji^j^ i^i^^-^S- 

<4> 3E. 2^ ^ ^Hl^^ ^S. ^^""^-^^ M-Hf^fl SEM A>^o.^A-], 

<5> S. 2a ^ ^^o]B.7} ^HlT3l-o] ^^]^ a.2}.oj:^T-o. 

<6> 3E. 2b ^ S. 2c^ BMP ^ Bone sialoprotein^^-^B-j -^Hfl^g ^Bfo]:^^!. z]- 

<7> £. 3^ ^ ^M^i-o] Alls ^^^^^S. rLSfl^olx:^. 
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tiflM M]S.mr ^ilSi^l^ ^^^Bll o.^A]o^ RT-PCR -M^^ -^^11 ^^^^ 

<9> ^ a':^^! 2^151-01^.71- Jl^^^l ^l-^ll^Jl- ^ ^l-ejH 

<10> ^l*l-# ^1^1#^ ^1^2:^^ H-Tll ^IS^, ^]S^^^- ^1^1- Al-olo^ ^l^Bl-^ 

-T-^'^l^ife ^>^ll2:^-2l ^cf^^^^S. ^§11 ^l2:#-4 ^1^ ^cflS^-Sl 
^^^1-^^ Sl^ol W-7l.^§H^x4. a Afl^^ 1IB171- ^5^^£lul5l-£ ^1^ oltfl 2:^101 
^^-S-^^S ^Sl-51^1 ^^1- ^1^^1-71 ^4V^# -^^^ ^ 9X^. tcl-el-Ai, o]^]^ ^^]]^ 

sfl^^l-7l ^^■<^ ^1S# 7fl^5#S x>7l-#olA|(autografting)#:a}- ^^^^ ^1- 

s]]i3Vo. ol-g-^l-oc] ^;gt!r 7)1^5 ^^^^^ -^£^1-51^ ^l£7l- %^§1 

7fl^J^ ^H1(J. Gottlow, et al., /. Clin. Perio, 13, (1986) pp. 
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604-616)7]- M-Ji^ '^lefl ^e.-l7]-xl 4i^fl# ^Hl^i-^S. 2^^^ -^£S^;^fl 

(Extracellular matrix)-^!!-]- S^^^^^^}^^ ^l^fli^^l^i ^4*1" 

5L 711^5^171^ ^^o] iJl£]cHx:] ^711 ^y^HlA^jE -f-^^ 

7l-^<^l KDa<^l ^1=^ 3i^7>^^ ^Hfl^S-Ai n -^^l^>7l ^§11^-1^^ # 

^^^1-^Sl- %>Al :S.#sllc5>§l-i^ 3^^^] ^n^^'^]^ ^7-llS ^5^1 i^'^'ll^i^ ^91^^ 

^}c^ ^A^o] ^o]:<\^ c]-^oi ^]^^o]^ ^ w- oii^i^ xfli^oiiAi 

5]ol7l^^ ^§>^ ^mjL^l-S <^7l ^§11A-1^ T:fl-g-^g=^ ¥<^S11<='> §1-^ ^31^ ^ol 

<i3> -B-£ 2:^ 711 ^5 #^ (Guided Tissue Regeneration, GTR) ^ 

^l^^l ^^^^ -^£#^fl^5# (Guided Bone Regenearation, GBR)<^1 *-g-5l^ Ji^ 
x> ^>3^1i3i-om- ^X}^*j-7i^ (Tissue Engineer ing)<^l Sr-g-^l^ Jl^7> ^]^]^ 
(scaffold) ^1 S^^^^>^7>s.o. ^o.^]^ A-1 Hj-^Sf^^^^l ^-g-ofl 14$ 

§l-ir ^l£7l- ^l^c^x^ ^^T^ ^i^7j£ H S.^^ Sl^rf. 
nslM- oi^. jtW-^I- ^1-3^1131-0114 ;^lxlxfloii o^sflAl^ S^^j^>'elxl-7l- o.^ ^ 
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^^<=H^ s,7] ^-8-^1 (burst release)'=>l ^^M- ^1^7]^-^ 
^ -fr3L^51 -^^xl7l- c^Hb^^ Tar^o] 

<14> ^ 4>7l*!: ^5fl7l#2] 7ll^§l-7l ^tt ^A^S., 

<15> 4^7]^ ^^^^1-71 ^ 7}M^]7} aiS<^l ^ilX^ 
<16> ^1*1-, ^ ^^tt^. 
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Als^ (cytokine) <^l^i ^^VT^li^-a: wfl^# ^A^S., 

3^ ^l-g-tt^-. ^^7\ S^^^^>^X> -^211 ^Bl-o]H.^ S^^j^1-<a^l- 

^-11 ^ , 

<20> (a) ^^^(Bone morphogenet i c protein, BMP)-2^ 283-302^ ^^1^ 

cil-T3ii^A>(A-l<gai^ 4), 335-3531^1 ^^1^ ^>^1 i^^C^i <i^^ 5), 370-390 i^i ^^1^ 
cil-T3li^A]-(A-l<gtH J: 6); 

<2i> BMP-4^ 293-313«i -^1^1^ ^^l-^^l i^^C^i J: 7), 360-3791^1 ^^1^ ^^l-i^li^ 
A}-(A-^^iJiJ: 8), 382-402^1 ^^1^ ^1-^1 ^1^131 9); 

<22> BMP-6^ 397-418^ ^^1^ <^1-ti1 i^^C^i 10), 472-490^ ^^1^ <^\'^\h^ 
Ai-(A]'giji^ 11), 487-5101^1 ^;^1^ <il-^li^-a:(Al'g^J: 12); 

<23> BMP-7^ 320-3401^1 ^^1^ ^^f^l i^^C^i J: 13), 390-4091^1 ^^1^ of^li^ 
^arC^i'S^^ 14), 405-4231^1 ^^1^ ^^l-^l i^^C^i ^«1^ 15); 
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<24> (b) Bone sialoprotein^ 199-204wi ^^1^ ^^I-t^] ^wj^ 16), 151-158 

^ ^^]$] o}M]}^x\.(^x\<^^^s. 17), 275-291«i ^^1^ ^1-^1 i^^C^i 'Si^i^ 18), 20- 
28^ ^^1^ o].T3]i^Ai-(A-]^«]jl 19), 65-90«l ^^1^ c>]-pli^Al(Ai^ttiJ: 20), 150- 

1701^1 ^^1^ ^>i^li^^(>|'iii^ 21), 280-290^ ^^1^ ^>^1 i^l^ 22), 

<25> (c) ^^^j^^^l- (Trans forming growth factor) beta 1^ 242-250^ ^^1^ 

ol-T3li^-a:(A-]<gtt]j: 23), 279-299^1 ^^1^ ^^I-tj] Jl 24), 343-361«i ^^1 

$] Ol-T3li^A>(A-^<g^J: 25), 

<26> (d) ^efl ^^^^91^}^ 100-120«i ^^1^ ^^Vt^] ^^i^ 26), 121- 

140^1 ^^1^ <il-^li^^(>|'i«iS 27), 

<27> (e) ^^o}A\]s. ^^^^;<K acidic fibroblast growth factor)^ 23-31^ 

^^1*1 o]-T3li^A]-(x-^<gtti^ 28), 97-105^ ^^1^ ol-pli^A]-(A-]<gi^J: 29), 

<28> (f) '^7]^^ ^^o}A\]s. ^^^<?lxKbasic fibroblast growth factor)^ 16- 

271^ ^^1^ oMi^>a:(A-^<gttiJ: 30), 37-42«i ^^1^ i^A>(A-^ 31), 78- 

84^ ^^1^ c>]-pli^Al:(^i^^Jl 32), 107-112^1 ^^1^ c>>T3l i^^C^i Jl 33), 

<29> (g) Dentin Sialoprotein^ 255-275«i ^^1^ ^^l-^l "I^^ 34), 475- 

494^ ^^]^ c>Hi^^(>|<i^Jl 35), 551-573^ ^^1^ oj-TJ] i^A>(A-l <g^^ 36), 

<30> (h) ^^KHeparin binding EGF-lke growth 

factor)^ 63-83^ ^^1^ «i>^l i^^C^i Jl 37), 84-103^ ^^1^ oj-TJ] i^Al(A-^ <g 
^S. 38), 104-116«i ^^1^ ^>T3li^Al-(A-^^^^ 39), 121- 140 «i ^^1^ oj-pji^A]- 
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(Ai<li^^ 40), 

<3i> (i) Cadherin EGF LAG seven-pass G-type receptor 3^ 326-350 «i ^^1^ 

cli^-^rC^i'i^Jl 41), 351-371^ ^^1^ ( ^ Jl 42), 372-400^ ^^1^ 

ol-T3li^>a:(A-^<gtt]^ 43), 401-423«i ^^1^ ^l-t^l 'Iitl^ 44), 434-545^ ^^^1 

o] o]-pli^>^]-(A-l<gwiJ: 45), 546-651«i ^^1^ ^^I-t^] ^ 46), 1375-1433«i 
^^1*] o]-pli^A>(A-^<gi^^ 47), 1435-1471«i ^^1^ ^I-t^I ^ii^C^I ^i^i^ 48), 1475- 
1514^ ^^1^ 49), 1515-1719«i ^^1^ ^V^^l i^^C^i Jl 

50), 1764-19441^1 ^^1^ ^^V^l <I^^ 51), 2096-2529^ ^^1^ 0}^] i^A>(A-] 

^^J: 52), 

<32> (j) Osteoblast specific Cadher in(OB-Cadher in)^ 54-159«i ^^1^ o}-p]}^ 

^(^i't^^l 53), 160-268^ ^^1^ o]-T3li^AV(>|<g^j: 54), 269-383^ ^^1^ ^} 
T^li^AtCA-^cg^^ 55)^ 384-486«i ^^1^ 56), 487-612«i ^^1^ 

t^Hi^-arC^i^^J: 57),'^lTi^, 

<33> ^^7] ^^■^]B.^ ^7fl^ ^e]^ (Glycine)^7l^ ^l^^fl^^ ^7} 

^ ^ 9X^. -^oM ^Bfo]i=^ S^^^^>^l7;>^ oj-pji^A]- iafl<g^ 10-20 
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7>^<y 0]^-^: ^]]^^ ^ 9X^. 



^Hfo]:^^]. ^olsfH.^ ^5]- ^ 7-1 S^ttl^. 



BMB) , 1 , ll-H] o] V] E fi^ofl ^ ^^e] #( 1 , 11-Bi s- 

Maleimidotetraethyleneglycol ; BM[PE0]4), l-^]^-3-[3-^^^ <^}r^]}^S.S.^]^]-S. 

ja.Ti|o]p]jc §lH.^#S.s]H.(l-Ethyl-3- [3-dimethyl aminopropyl] carbodi imide 
hydrochloride; EDC), ^^'='l^l^-4-[4-^5llolT3l:£Ti)l^Al#^«nAV-l-7l-s^Al- 
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[ 6-<^l- S.^y^S.'^] "^1 S ] ( Succ i n i m i dy 1 -4- [ N-ma 1 e i m i domet hy 1 eye 1 ohexane- 1- 

carboxy-[6-amidoeaproate] ; SMCC) ^ 3.5] ^^S]-^ (Sulfo-SMCC) , ^^1'=>1^1^ 6- 

[3-(2-s] 2l ^-cl^^yS-S.^ :£] «] Aj-i^ofl o] E (Sueeimidyl 6-[3-(2- 

pyridyldithio)- propionamidojhexanoate; SPDP) ^ ^^S]-^ (Sulfo-SPDP) , 

m-^s11 ^1 V] £ifflS'a-N-§l ^1 ^1 B. d\] ^^Bfl s.(ni-nialeimidobenzoy 1-N- 

hydroxysuccinimide ester; MBS) ^ ^^S]-^ (Sulfo-MBS), ^^I'^'l^l^ 4-[p- 

^5llolPl:£^l^]-^E]^lo]^(Succiraidyl 4-[p-maleiraidophenyl]butyrate; SMPB) ^ 
US] ^^^^ (Sulfo-SMPB)<^l yj-sj-^^i-cf _ 

^^^1^ K^^] ^^1^^^ 0.1-4.0 mg<^l ^o] n]-^^^}x^, xy\ 

^ W>sl-^ §1-711^ ^B^-ojH.^ 10~207fl^ oj-Tiji^A]- ^i^^ ^]^^ ^M^T- ^ 

<39> <^Ale^l l> Afl3E^2|.>^ RGD sgBl-ols.^ ;S:V3^^^S^ jl^S)- 

<40> ^V^l^^ 2 ml^ 91^^%"^ (pH 7.4)cHl 7l-sl-a] ^1-3^1^^ ^ 
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^- 1-71-^4^1- [6-0} P] 51 7>HS.<^1c1:e] (Sulfonated Succinimidyl-4- [N- 
maleimidoraethylcyclohexane-l-carboxy-[6-araidocaproate] ; Sulfo-SMCO^ 5 mg/ral 
S] 7}^}5l, 2 ^]Zt^9y 5Iw]:§H ^M^^^ S.^^] ti]:-§-7l# :£^§>^xq-. 2 

41-^^-5- ^ ^Hm^^ ^il^^l-Jl ^^71011 5 mg^ A-]<gw]^ 2^ ^Bl-ojc^ 100 

<4i> <^Alofl 2> >m3L-^^'^ RGD ^Bfols.^ ;*1-J^^^S^ JL>§^ 

<42> ^Hi^q-^ ^i^^^-^^ (pH 4.7)^1 ym-o^ S.^^ ^ ^ 

^ cyst amine, 20mg/ml)^ -^^^ ^tb-s--^! '^7]'^] 7}3IL^]S.^^ l-ofl 

^-3-[3-i::^^l^ ^l-^^c] o] p] 3= :g]r:^^^^T=(i_£^hyl_3_ [3_ 

dimethyl aminopropyl] carbodiimide hydrochloride; EDC)# ^7l-^l-<^ ^'S]^-^^ 
^ ^1-^4^^^ 24^1^ tiV-g- ^ Ail^^tt 1 ml^ 

^H5llv^^(dithiothreniol; DTT) (30mg/ml)# 7}^}<^ v]-X\ 24^1^ «]:-§- 

^Hl^^ Sulfhydryl7l7]- S^^SlS^ ^1-^^. ^M^^l^ ^ilS-r- 
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<44> ^ ^^^^^91^} ^ (BMP-2)S] ^ itijl 

ci]--nli^A]- tifl<g^ ^-n-^^V'^^i N-^^^^<^1 ^ Bi- 

ol 58 ^Bi-oji^^ ^-^^ ^^^^s. ^^^^ ^A^s. ^}-%-^-'^^. 

<45> 7]^^ ^Hl^^ 2ml^ <a<i^^^ (pH 7.4)011 7}^-^^ ^M^^S] S."^ 

^ ^Sl-Al^ ^ <^7H1 7l-51y^lS.^-l Sulfo-SMCCS- 5 mg/ml^ 7}^}<^ 2^1^^ 

<y: 3iI«]:S>o^ ^Hl^ii-ol a^^oll wlr-§-7ll- :£^S>^i:l-. 2^1^ 4^^^-§- 4- ^M^^* 
^il^§l-3L <^7H1 5 mg^ 58 ^El-ol:^^ 100 fd^ 9l^^^^'>\] -g-^ 

^ 7l-§H 24 til-g-^l^ ^-fla^t!: ^ ^Bl-olH.7l- Jl^^^ ^Hl^i-^ ^ilS^l-^ 

<46> <^A]«^ 4>S^>^^^;^> -^2fl ^Ej-olH.^ :x>3^^^S^ JL^^- 

<47> ^ S^^^^^^l- (BMP-2)^ ^ilSY^ ^ 

o]S] o}xi]}^^ tifl'g^ ^^-n-§>^^i N-'i:^^^^^] ^l^^ll^-i: 31^^ ^ Bi- 
ol 58 ^Bi-oijr^ sf^j-^ ^^j^ ^V-S-^l-^^. 

<48> «!r^, ^sl^l-EA]- ;x>i^lB]-^ ^^^^^ (pH 4.7)'=il 71- SH n^'Sl-Al^ 

^ ^l^iBl-i2l(20mg/ml)^ -g-^^ ^-§-^l^i^. ^7H1 7>iiI;^l^A-l EDAC^- ^7l- 

^■<^ 1-51 s^H^^ a^S-Sl ^l-s.4^A]-^ flr^^sl-Al^cl-. 24^1^ i^lr-g- ^ ^il ^l*!: tq- 
^ 1 ml^ DTT^^ (30rag/ml)^ 7l-srl-ol v]-X\ 24^1^ ^-§-^^1-0^ ^Hl^^ 

^] Sulfhydryl7l7l- J^'^jslS^ ^>^^. -^oM ^M^^^ S^^^^l-<a^l- -^efl ^Bl-ol 
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<49> <^^H1 5> Bone sialoprotein^ ^ ^-fr*!-^ ^b]-o]h.^ 

<50> N-^^ ^liBll^l^ ^l\d ^ Bone sialoprotein^ 

7]^^^^ ofnji^A]- X]<^~^ ^^§1-^ ^Bfojjc (A]<g«iJi 60)^ Sl-*]-a]o.^ 

<5i> tt^, ^IS^ 2 ml^ ^^^^^ (pH 7.4)'^1 7}^-^ ^mM^ 

^ ^SfA]^ ^ <^7lc>11 7>iax-llSA-^ Sulfo-SMCC# 5 mg/ml^ 7l-§>ci] 2^1^^ 

XII 3l §1-31 <^7]<^] 5 mg^ -^1-71 3gBl-olH.# 100 nd^ ^^^f^-^flo]] i=-ol -g-ofl^ 7].§]. 

<52> <^Alo)| 6> Bone sialoprotein^ ^ ^-n-«l-^ ^Sb^-oIh.^ 

<53> N-^iS: ^^-=^1 ^^^^Bfl^^ ^ 1:^^ Bone sialoprotein^ 

(<il-uli^^ 5.^*1-^ ^B]-ol:c (>| <gtil J: 59) ^ 



27-15 



ol-T^li^A]- A-1<Q^ ^^5:].^ ^Bj-ojjc 60)^ Sf*)-^^^ 

<54> tb^, ^"^^^^ ^M^^ ^^^^^ (pH 4.7)<^1 7\^}<^ S.^^ ^Sl-A]^ 

^ 'g-a: ^l^^B]-!?! (20mg/ml)^ -^^^ i^Jr-s-^l^^. '^^lo]] 7l-iil^-llSA| EDACl- ^ 

-c]-^ 1 ml^ DTT-§-<2^ (30mg/ml)^ 7}^-^ i:]-^! 24^1^ ^'el ti]:-g-§><i] ^j-^^l^^-^ S. 
Sulfhydryl7l7l- t^J^-^^ ^V^i^. ^Mt^t-^ ^12:^ ^B^-ojiLSf 

<55> <^^]^ 7> X^S.^^^ RGD ^Hl-olH.^ T^T^W JL^^ 

K^^] h^%^]7A ^ <^7lcil 7>iil7-llS.Ai Sulfo-SMCCl- 5mg/ml^ 7}^}<^ 2^] 

^^}JL <^7]o\] 5mg^ 2 lOOul^ <y^^^"5^<^l ^-5!]^ 71- 

<58> ^ S^^d^^x]- ^ (BMP-2)^ ^ 
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^7l# a^^ofl ^ '^7lofl 7l-i2.^-ll^A-l Sulfo-SMCCl- 5mg/ml^ 7}^} 

# ^-fls^^l-jl ocjyjoll 5 mg^ ^B|-ol:c# 100 ull^ ^1^^^^<=H1 -^^^ ^m-^ 



<6o> <^>«.H1 9> Bone sialoprotein^ ^ -Q-n-^V^ '^^^ms. 

<6i> N-^TEt ^^tfl<a^ ^l\d ^ Bone sialoprotein^ ^sjSf-^S 

^il^ s^i-*!-^ ^^^'='1^. (Aii^i^ 60)^ s\-^^^s. 

T?l7l# S."^^] ^ <=^7lc.fl 7l-jn.75ll^A-l Sulfo-SMCC€- 5 rag/ml^ 7]- 
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<63> <^^<m 1> :^}^^ S.^ 

<64> 1 Lii^l ec^l^i ^fls^ ^^^^^ ^Hl^^^ s.^-^ ^ 

^^}7] ^]^^ 2% ^^Bl-s.<^ull§]:^(glutaraldehyde) -g-"5!j^S. 

^Hl^^^ 1%^ ^^^^ osmium tetroxide) ^'^ 

^>3^1i3|5^ ^HHl^ (disulfide bond)7l- #7l]§l-B.S. ^^fl 

Sj-o]^ ^ ^Sii::!-. 

<66> £ la ^ £ Ib^ ^ ^^<^1 ^Sfl ^l-^lT3l-cil JL^^^SJ 3gBl-o]Troj ^^^o^-l- 

M-E]-vfl nsflHS-^i, ^^fSi^^^^ ^sfl SiS<Hl #7llsl-^ -^^(Sulfur)^ ^^fl-n- 
<67> <^-^c4| 2> :5;>J^^^S.5l >qi3E.«.;^^ ^-^ 

<68> ^^Hl 1, 3, 5^] ^Sfl ^IS^ ^Bj-ojxr ^HlT3]-ofl #o].X-fl^^ ^^tt 
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(glutaraldehyde) -g-<5!]^S jL^^^V^cf. Jl^j^ ^>5^1^^# 1%^ .2.^^^ tflSs^A] 
:E.(osmiura tetroxide) -g-^^^ ^-lelt!: ^ ^11^ ^ ^S^V^i^. 

£ 2c^ ^Hl-ol:^7|. ^A]^ ^V^l^^S^ ^-flS^ M-Hfvfl SEM ^V^'^jcf. 

£ 2a^ ^-fli^^}-^ M-^^fl ^^1^, 2b ^ £ 2c^ 

^z]- BMP ^ Bone sialoprotein^^-^ti -^Efl-g ^^■o]b.7} AA ^>3^1t3T-o_ 

^ ^il S-^^i--£7l- BMP ^ Bone sialoprotein-^efl ^Bj-ojxry]. ji;^^^ 

<72> ^Hl^^ ^ ^E]-olH.7l- Jl^j^ ^^tt ^ 2^^ 

T^fl^cJ^^V^^-. yflW ^-11^^^ # RNA# ojo^ oj:^ 260 nm<^l^i 

^^^*>^^. 0.5 ;«g5] RNAS^B] 0.5 11%^ ^B]jldT primer 1- ^l-g- 

cDNA^ ^^^V^ ^ ^^itfl^^A] cj-HB^oj primer^ "S^^^^-§-7l# 
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ol-g-^l-o^ ^^^>€ cDNA# ^^^l-^cf. '='1^ DNA^ 2% <^}7}S.^ ^ ^^^]^'] 

«i SYBR Gold ^^ ^^Ajoto.^ ^^S>ci] ^l]:^>^4. 
<73> £ 4^ ^ilSi^S] ^^2B)lo.^A] (osteocalcin) RT-PCR^^# -^Sfl i^-Bf 

ttl-S^ ^tfltt til-g-* ^ ^7}^] ^>^^ 71-XlJl ^rq-. ^B^-olH^ 

^B]-olH.l: ^l-Sfl^^'^'lM- "ySte^ a^<=^l Jl^^s:^ #^^1 c,l-g-s->fe ^-f ^s->^ 

^ $.Xo] #2:^ ^ ^1^2:^ 711^5 ^1S.<^1 ^^l^r ^^feCf. 
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I^^^ 21 
I^^^ 31 
I^^^ 41 

5, ^i<I«i^ 6; A-^^ti^^ 7, 8, 9; ^il^l^ lo, ^i-lT^i^ ll, 

^i'S^s. 12; 13, ^i'S^J: 14, ^i^^Ji 15; ^i^^J: 16, 17, 
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^i^^s 18, ^i^^J: 19, ^i^^J: 20, ^i^^J: 21, >l"t^J: 22, ^i^^J: 23, 

^i*!^^ 24, 25, A^<gtti^ 26, 27, ^I-iwi^ 28, ^i'gT^i^ 29, 
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<110> SEOUL NATIONAL UNIVERSITY INDUSTRY FOUNDATION 

<120> MEMBRANE AND IMPLANT IMMIBOLIZED OSTEOGENIC ENHANCING PEPTIDES ON 
THE SURFACE 

<130> 4p-01-36 

<160> 60 

<170> Kopatentin 1.71 

<210> 1 

<211> 3 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Arg Gly Asp 
1 



<210> 2 

<211> 7 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Cys Gly Gly Arg Gly Asp Ser 
1 5 



<210> 3 

<211> 14 

<212> PRT 

<213> Homo sapiens 



<400> 3 

Cys Gly Gly Val Ala Cys Asp Cys Arg Gly Asp Cys Phe Cys 
15 10 



<210> 4 

<211> 20 

<212> PRT 

<213> homo sapiens 

<400> 4 

Gin Ala Lys His Lys Gin Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg 
15 10 15 

His Pro Leu Tyr 

20 



<210> 5 

<211> 20 

<212> PRT 

<213> homo sapiens 

<400> 5 

Lys He Pro Lys Ala Cys Cys Val Pro Thr Glu Leu Ser Ala He Ser 
15 10 15 

Met Leu Tyr Leu 

20 



<210> 6 

<211> 21 

<212> PRT 

<213> homo sapiens 



<400> 6 

Ser Met Leu Tyr Leu Asp Glu Asn Glu Lys Val Val Leu Lys Asn Tyr 
15 10 15 

Gin Asp Met Val Val 

20 



<210> 7 

<211> 21 

<212> PRT 

<213> homo sapiens 

<400> 7 

Pro Lys His His Ser Gin Arg Ala Arg Lys Lys Asn Lys Asn Cys Arg 
15 10 15 

Arg His Ser Leu Tyr 

20 



<210> 8 

<211> 21 

<212> PRT 

<213> homo sapiens 

<400> 8 

Ser Ser He Pro Lys Ala Cys Cys Val Pro Thr Glu Leu Ser Ala He 
15 10 15 

Ser Met Leu Tyr Leu 

20 



<210> 9 
<211> 21 



<212> PRT 

<213> homo sapiens 



<400> 9 

Ser Met Leu Tyr Leu Asp Glu Tyr Asp Lys Val Val Leu Lys Asn Tyr 
15 10 15 

Gin Glu Met Val Val 

20 



<210> 10 

<211> 22 

<212> PRT 

<213> homo sapiens 

<400> 10 

Val Ser Ser Ala Ser Asp Tyr Asn Ser Ser Glu Leu Lys Thr Ala Cys 
15 10 15 

Arg Lys His Glu Leu Tyr 

20 



<210> 11 

<211> 20 

<212> PRT 

<213> homo sapiens 

<400> 11 

Tyr Val Pro Lys Pro Cys Cys Ala Pro Thr Lys Leu Asn Ala He Ser 
15 10 15 

Val Leu Tyr Phe 

20 



<210> 12 

<211> 24 

<212> PRT 

<213> homo sapiens 

<400> 12 

Ser Val Leu Tyr Phe Asp Asp Asn Ser Asn Val He Leu Lys Lys Tyr 
15 10 15 

Arg Asn Met Val Val Arg Ala Cys 

20 



<210> 13 

<211> 21 

<212> PRT 

<213> homo sapiens 

<400> 13 

Glu Asn Ser Ser Ser Asp Gin Arg Gin Ala Cys Lys Lys His Glu Leu 
15 10 15 

Tyr Val Ser Phe Arg 

20 



<210> 14 

<211> 20 

<212> PRT 

<213> homo sapiens 

<400> 14 

Thr Val Pro Lys Pro Cys Cys Ala Pro Thr Gin Leu Asn Ala He Ser 
15 10 15 



Val Leu Tyr Phe 

20 



<210> 15 

<211> 19 

<212> PRT 

<213> homo sapiens 

<400> 15 

Ser Val Leu Tyr Phe Asp Asp Ser Ser Asn Val He Leu Lys Lys Tyr 
15 10 15 

Arg Asn Met 



<210> 16 

<211> 6 

<212> PRT 

<213> homo sapiens 

<400> 16 

Glu Glu Gly Glu Glu Glu 

1 5 



<210> 17 

<211> 8 

<212> PRT 

<213> homo sapiens 

<400> 17 

Glu Glu Glu Glu Glu Glu Glu Glu 
1 5 



<210> 18 

<211> 17 

<212> PRT 

<213> homo sapiens 

<400> 18 

Tyr Glu He Tyr Glu Ser Glu Asn Gly Glu Pro Arg Gly Asp Asn Tyr 
15 10 15 

Arg 



<210> 19 

<211> 9 

<212> PRT 

<213> homo sapiens 

<400> 19 

Lys Asn Leu His Arg Arg Val Lys He 
1 5 



<210> 20 

<211> 26 

<212> PRT 

<213> homo sapiens 

<400> 20 

Asp Ser Ser Glu Glu Asn Gly Asp Asp Ser Ser Glu Glu Glu Glu Glu 
15 10 15 



Glu Glu Glu Thr Ser Asn Glu Gly Glu Asn 

20 25 



<210> 21 

<211> 21 

<212> PRT 

<213> homo sapiens 

<400> 21 

Asp Glu Glu Glu Glu Glu Glu Glu Glu Gly Asn Glu Asn Glu Glu Ser 
15 10 15 

Glu Ala Glu Val Asp 

20 



<210> 22 

<211> 11 

<212> PRT 

<213> homo sapiens 

<400> 22 

Ser Glu Asn Gly Glu Pro Arg Gly Asp Asn Tyr 
15 10 



<210> 23 

<211> 9 

<212> PRT 

<213> homo sapiens 

<400> 23 

Thr Gly Arg Arg Gly Asp Leu Ala Thr 
1 5 



<210> 24 
<211> 21 



<212> PRT 

<213> homo sapiens 



<400> 24 

Arg Ala Leu Asp Thr Asn Tyr Cys Phe Ser Ser Thr Glu Lys Asn Cys 
15 10 15 

Cys Val Arg Gin Leu 

20 



<210> 25 

<211> 19 

<212> PRT 

<213> homo sapiens 

<400> 25 

Leu Tyr Asn Gin His Asn Pro Gly Ala Ser Ala Ala Pro Cys Cys Val 
15 10 15 

Pro Gin Ala 



<210> 26 

<211> 21 

<212> PRT 

<213> homo sapiens 

<400> 26 

Cys Glu Thr Val Ala Ala Ala Arg Pro Val Thr Arg Ser Pro Gly Gly 
15 10 15 

Ser Gin Glu Gin Arg 

20 



<210> 27 

<211> 20 

<212> PRT 

<213> homo sapiens 

<400> 27 

Ala Lys Thr Pro Gin Thr Arg Val Thr He Arg Thr Val Arg Val Arg 
15 10 15 

Arg Pro Pro Lys 

20 



<210> 28 

<211> 9 

<212> PRT 

<213> homo sapiens 

<400> 28 

Tyr Lys Lys Pro Lys Leu Leu Tyr Cys 
1 5 



<210> 29 

<211> 8 

<212> PRT 

<213> homo sapiens 

<400> 29 

He Ser Lys Lys His Ala Glu Lys 
1 5 



<210> 30 
<211> 12 



<212> PRT 

<213> homo sapiens 



<400> 30 

Gly His Phe Lys Asp Pro Lys Arg Leu Tyr Cys Lys 
15 10 

<210> 31 

<211> 6 

<212> PRT 

<213> homo sapiens 

<400> 31 
Pro Asp Gly Arg Val Asp 
1 5 

<210> 32 

<211> 7 

<212> PRT 

<213> homo sapiens 

<400> 32 

Lys Glu Asp Gly Arg Leu Leu 
1 5 

<210> 33 

<211> 6 

<212> PRT 

<213> homo sapiens 



<400> 33 
Tyr Arg Ser Arg Lys Tyr 
1 5 



<210> 34 

<211> 21 

<212> PRT 

<213> homo sapiens 

<400> 34 

Glu Asp Glu Gly Ser Gly Asp Asp Glu Asp Glu Glu Ala Gly Asn Gly 
15 10 15 

Lys Asp Ser Ser Asn 

20 



<210> 35 

<211> 20 

<212> PRT 

<213> homo sapiens 

<400> 35 

Asp Asp Ala Asn Ser Glu Ser Asp Asn Asn Ser Ser Ser Arg Gly Asp 
15 10 15 

Ala Ser Tyr Asn 

20 



<210> 36 

<211> 23 

<212> PRT 

<213> homo sapiens 



<400> 36 

Asp Ser Asp Ser Ser Asp Ser Ser Asn Ser Ser Asp Ser Ser Asp Ser 
15 10 15 



Ser Asp Ser Asp Ser Ser Asp 

20 



<210> 37 

<211> 22 

<212> PRT 

<213> homo sapiens 

<400> 37 

Asp Leu Gin Glu Ala Asp Leu Ala Leu Leu Arg Val Thr Leu Ser Ser 
15 10 15 

Lys Pro Gin Ala Leu Ala 

20 



<210> 38 

<211> 20 

<212> PRT 

<213> homo sapiens 

<400> 38 

Ala Thr Pro Asn Lys Glu Glu His Gly Lys Arg Lys Lys Lys Gly Lys 
15 10 15 

Gly Leu Gly Lys 

20 



<210> 39 

<211> 13 

<212> PRT 

<213> homo sapiens 



<400> 39 

Lys Arg Asp Pro Cys Leu Arg Lys Tyr Lys Asp Phe Cys 
15 10 



<210> 40 

<211> 20 

<212> PRT 

<213> homo sapiens 

<400> 40 

Cys Lys Tyr Val Lys Glu Leu Arg Ala Pro Ser Cys He Cys His Pro 
15 10 15 

Gly Tyr His Gly 

20 



<210> 41 

<211> 25 

<212> PRT 

<213> homo sapiens 

<400> 41 

Pro Gin Tyr Asn Tyr Gin Thr Leu Val Pro Glu Asn Glu Ala Ala Gly 
15 10 15 

Thr Ala Val Leu Arg Val Val Ala Gin 



20 



25 



<210> 



42 



<211> 



21 



<212> 



PRT 



<213> 



homo sapiens 



<400> 42 

Asp Pro Asp Ala Gly Glu Ala Gly Arg Leu Val Tyr Ser Leu Ala Ala 
15 10 15 

Leu Met Asn Ser Arg 

20 



<210> 43 

<211> 29 

<212> PRT 

<213> homo sapiens 

<400> 43 

Ser Leu Glu Leu Phe Ser He Asp Pro Gin Ser Gly Leu He Arg Thr 
15 10 15 

Ala Ala Ala Leu Asp Arg Glu Ser Met Glu Arg His Tyr 

20 25 



<210> 44 

<211> 23 

<212> PRT 

<213> homo sapiens 

<400> 44 

Leu Arg Val Thr Ala Gin Asp His Gly Ser Pro Arg Leu Ser Ala Thr 
15 10 15 

Thr Met Val Ala Val Thr Val 

20 



<210> 45 
<211> 112 



<212> PRT 

<213> homo sapiens 



<400> 45 

Glu Gin Ala Gin Tyr Arg Glu Thr Leu Arg Glu Asn Val Glu Glu Gly 
15 10 15 

Tyr Pro He Leu Gin Leu Arg Ala Thr Asp Gly Asp Ala Pro Pro Asn 

20 25 30 

Ala Asn Leu Arg Tyr Arg Phe Val Gly Pro Pro Ala Ala Arg Ala Ala 
35 40 45 

Ala Ala Ala Ala Phe Glu He Asp Pro Arg Ser Gly Leu He Ser Thr 
50 55 60 

Ser Gly Arg Val Asp Arg Glu His Met Glu Ser Tyr Glu Leu Val Val 
65 70 75 80 

Glu Ala Ser Asp Gin Gly Gin Glu Pro Gly Pro Arg Ser Ala Thr Val 

85 90 95 

Arg Val His He Thr Val Leu Asp Glu Asn Asp Asn Ala Pro Gin Phe 

100 105 110 



<210> 46 

<211> 106 

<212> PRT 

<213> homo sapiens 

<400> 46 

Ser Glu Lys Arg Tyr Val Ala Gin Val Arg Glu Asp Val Arg Pro His 
15 10 15 



Thr Val Val Leu Arg Val Thr Ala Thr Asp Arg Asp Lys Asp Ala Asn 

20 25 30 



Gly Leu Val His Tyr Asn He He Ser Gly Asn Ser Arg Gly His Phe 
35 40 45 

Ala He Asp Ser Leu Thr Gly Glu He Gin Val Val Ala Pro Leu Asp 
50 55 60 

Phe Glu Ala Glu Arg Glu Tyr Ala Leu Arg He Arg Ala Gin Asp Ala 
65 70 75 80 

Gly Arg Pro Pro Leu Ser Asn Asn Thr Gly Leu Ala Ser He Gin Val 

85 90 95 

Val Asp He Asn Asp His He Pro He Phe 

100 105 



<210> 47 

<211> 59 

<212> PRT 

<213> homo sapiens 

<400> 47 

Asp Asp Asn Val Cys Leu Arg Glu Pro Cys Glu Asn Tyr Met Lys Cys 
15 10 15 

Val Ser Val Leu Arg Phe Asp Ser Ser Ala Pro Phe Leu Ala Ser Ala 

20 25 30 

Ser Thr Leu Phe Arg Pro He Gin Pro He Ala Gly Leu Arg Cys Arg 
35 40 45 

Cys Pro Pro Gly Phe Thr Gly Asp Phe Cys Glu 



50 



55 



<210> 48 

<211> 37 

<212> PRT 

<213> homo sapiens 

<400> 48 

Glu Leu Asp Leu Cys Tyr Ser Asn Pro Cys Arg Asn Gly Gly Ala Cys 
15 10 15 

Ala Arg Arg Glu Gly Gly Tyr Thr Cys Val Cys Arg Pro Arg Phe Thr 

20 25 30 

Gly Glu Asp Cys Glu 
35 



<210> 49 

<211> 40 

<212> PRT 

<213> homo sapiens 

<400> 49 

Glu Ala Gly Arg Cys Val Pro Gly Val Cys Arg Asn Gly Gly Thr Cys 
15 10 15 

Thr Asp Ala Pro Asn Gly Gly Phe Arg Cys Gin Cys Pro Ala Gly Gly 

20 25 30 

Ala Phe Glu Gly Pro Arg Cys Glu 
35 40 



<210> 50 



<211> 205 

<212> PRT 

<213> homo sapiens 

<400> 50 

Val Ala Ala Arg Ser Phe Pro Pro Ser Ser Phe Val Met Phe Arg Gly 
15 10 15 

Leu Arg Gin Arg Phe His Leu Thr Leu Ser Leu Ser Phe Ala Thr Val 

20 25 30 

Gin Gin Ser Gly Leu Leu Phe Tyr Asn Gly Arg Leu Asn Glu Lys His 
35 40 45 

Asp Phe Leu Ala Leu Glu Leu Val Ala Gly Gin Val Arg Leu Thr Tyr 
50 55 60 

Ser Thr Gly Glu Ser Asn Thr Val Val Ser Pro Thr Val Pro Gly Gly 
65 70 75 80 

Leu Ser Asp Gly Gin Trp His Thr Val His Leu Arg Tyr Tyr Asn Lys 

85 90 95 

Pro Arg Thr Asp Ala Leu Gly Gly Ala Gin Gly Pro Ser Lys Asp Lys 

100 105 110 

Val Ala Val Leu Ser Val Asp Asp Cys Asp Val Ala Val Ala Leu Gin 
115 120 125 

Phe Gly Ala Glu lie Gly Asn Tyr Ser Cys Ala Ala Ala Gly Val Gin 
130 135 140 

Thr Ser Ser Lys Lys Ser Leu Asp Leu Thr Gly Pro Leu Leu Leu Gly 
145 150 155 160 



Gly Val Pro Asn Leu Pro Glu Asn Phe Pro Val Ser His Lys Asp Phe 



165 



170 



175 



lie Gly Cys Met Arg Asp Leu His He Asp Gly Arg Arg Val Asp Met 

180 185 190 

Ala Ala Phe Val Ala Asn Asn Gly Thr Met Ala Gly Cys 
195 200 205 



<210> 51 

<211> 181 

<212> PRT 

<213> homo sapiens 

<400> 51 

Pro His His Phe Arg Gly Asn Gly Thr Leu Ser Trp Asn Phe Gly Ser 
15 10 15 

Asp Met Ala Val Ser Val Pro Trp Tyr Leu Gly Leu Ala Phe Arg Thr 

20 25 30 

Arg Ala Thr Gin Gly Val Leu Met Gin Val Gin Ala Gly Pro His Ser 
35 40 45 

Thr Leu Leu Cys Gin Leu Asp Arg Gly Leu Leu Ser Val Thr Val Thr 
50 55 60 

Arg Gly Ser Gly Arg Ala Ser His Leu Leu Leu Asp Gin Val Thr Val 
65 70 75 80 

Ser Asp Gly Arg Trp His Asp Leu Arg Leu Glu Leu Gin Glu Glu Pro 

85 90 95 



Gly Gly Arg Arg Gly His His Val Leu Met Val Ser Leu Asp Phe Ser 

100 105 110 



Leu Phe Gin Asp Thr Met Ala Val Gly Ser Glu Leu Gin Gly Leu Lys 
115 120 125 



Val Lys Gin Leu His Val Gly Gly Leu Pro Pro Gly Ser Ala Glu Glu 
130 135 140 

Ala Pro Gin Gly Leu Val Gly Cys He Gin Gly Val Trp Leu Gly Ser 
145 150 155 160 

Thr Pro Ser Gly Ser Pro Ala Leu Leu Pro Pro Ser His Arg Val Asn 

165 170 175 

Ala Glu Pro Gly Cys 

180 



<210> 52 

<211> 36 

<212> PRT 

<213> homo sapiens 

<400> 52 

Cys Pro Cys Arg Pro Gly Ala Leu Gly Arg Gin Cys Asn Ser Cys Asp 
15 10 15 

Ser Pro Phe Ala Glu Val Thr Ala Ser Gly Cys Arg Val Leu Tyr Asp 

20 25 30 

Ala Cys Pro Lys 
35 



<210> 53 

<211> 106 

<212> PRT 

<213> homo sapiens 



<400> 53 

Gly Trp Val Trp Asn Gin Phe Phe Val He Glu Glu Tyr Thr Gly Pro 
15 10 15 

Asp Pro Val Leu Val Gly Arg Leu His Ser Asp He Asp Ser Gly Asp 

20 25 30 

Gly Asn He Lys Tyr He Leu Ser Gly Glu Gly Ala Gly Thr He Phe 
35 40 45 

Val He Asp Asp Lys Ser Gly Asn He His Ala Thr Lys Thr Leu Asp 
50 55 60 

Arg Glu Glu Arg Ala Gin Tyr Thr Leu Met Ala Gin Ala Val Asp Arg 
65 70 75 80 

Asp Thr Asn Arg Pro Leu Glu Pro Pro Ser Glu Phe He Val Lys Val 

85 90 95 

Gin Asp He Asn Asp Asn Pro Pro Glu Phe 

100 105 



<210> 54 

<211> 109 

<212> PRT 

<213> homo sapiens 

<400> 54 

Leu His Glu Thr Tyr His Ala Asn Val Pro Glu Arg Ser Asn Val Gly 
15 10 15 



Thr Ser Val He Gin Val Thr Ala Ser Asp Ala Asp Asp Pro Thr Tyr 

20 25 30 



Gly Asn Ser Ala Lys Leu Val Tyr Ser He Leu Glu Gly Gin Pro Tyr 
35 40 45 

Phe Ser Val Glu Ala Gin Thr Gly He He Arg Thr Ala Leu Pro Asn 
50 55 60 

Met Asp Arg Glu Ala Lys Glu Glu Tyr His Val Val He Gin Ala Lys 
65 70 75 80 

Asp Met Gly Gly His Met Gly Gly Leu Ser Gly Thr Thr Lys Val Thr 

85 90 95 

He Thr Leu Thr Asp Val Asn Asp Asn Pro Pro Lys Phe 

100 105 



<210> 55 

<211> 115 

<212> PRT 

<213> homo sapiens 

<400> 55 

Pro Gin Arg Leu Tyr Gin Met Ser Val Ser Glu Ala Ala Val Pro Gly 
15 10 15 

Glu Glu Val Gly Arg Val Lys Ala Lys Asp Pro Asp He Gly Glu Asn 

20 25 30 

Gly Leu Val Thr Tyr Asn He Val Asp Gly Asp Gly Met Glu Ser Phe 
35 40 45 

Glu He Thr Thr Asp Tyr Glu Thr Gin Glu Gly Val He Lys Leu Lys 
50 55 60 



Lys Pro Val Asp Phe Glu Thr Glu Arg Ala Tyr Ser Leu Lys Val Glu 
65 70 75 80 



Ala Ala Asn Val His He Asp Pro Lys Phe He Ser Asn Gly Pro Phe 

85 90 95 

Lys Asp Thr Val Thr Val Lys He Ser Val Glu Asp Ala Asp Glu Pro 

100 105 110 

Pro Met Phe 
115 



<210> 56 

<211> 106 

<212> PRT 

<213> homo sapiens 

<400> 56 

Pro Met Phe Leu Ala Pro Ser Tyr He His Glu Val Gin Glu Asn Ala 
15 10 15 

Ala Ala Gly Thr Val Val Gly Arg Val His Ala Lys Asp Pro Asp Ala 

20 25 30 

Ala Asn Ser Pro He Arg Tyr Ser He Asp Arg His Thr Asp Leu Asp 
35 40 45 

Arg Phe Phe Thr He Asn Pro Glu Asp Gly Phe He Lys Thr Thr Lys 
50 55 60 

Pro Leu Asp Arg Glu Glu Thr Ala Trp Leu Asn He Thr Val Phe Ala 
65 70 75 80 

Ala Glu He His Asn Arg His Gin Glu Ala Gin Val Pro Val Ala He 

85 90 95 



Arg Val Leu Asp Val Asn Asp Asn Ala Pro 



100 



105 



<210> 57 

<211> 126 

<212> PRT 

<213> homo sapiens 

<400> 57 

Lys Phe Ala Ala Pro Tyr Glu Gly Phe He Cys Glu Ser Asp Gin Thr 
15 10 15 

Lys Pro Leu Ser Asn Gin Pro He Val Thr He Ser Ala Asp Asp Lys 

20 25 30 

Asp Asp Thr Ala Asn Gly Pro Arg Phe He Phe Ser Leu Pro Pro Glu 
35 40 45 

He He His Asn Pro Asn Phe Thr Val Arg Asp Asn Arg Asp Asn Thr 
50 55 60 

Ala Gly Val Tyr Ala Arg Arg Gly Gly Phe Ser Arg Gin Lys Gin Asp 
65 70 75 80 

Leu Tyr Leu Leu Pro He Val He Ser Asp Gly Gly He Pro Pro Met 

85 90 95 

Ser Ser Thr Asn Thr Leu Thr He Lys Val Cys Gly Cys Asp Val Asn 

100 105 110 



Gly Ala Leu Leu Ser Cys Asn Ala Glu Ala Tyr He Leu Asn 
115 120 125 



<210> 58 

<211> 23 

<212> PRT 

<213> homo sapines 

<400> 58 

Cys Gly Gly Lys He Pro Lys Ala Cys Cys Val Pro Thr Glu Leu Ser 
15 10 15 

Ala He Ser Met Leu Tyr Leu 

20 



<210> 59 

<211> 9 

<212> PRT 

<213> homo sapiens 

<400> 59 

Cys Gly Gly Glu Glu Gly Glu Glu Glu 

1 5 



<210> 60 

<211> 20 

<212> PRT 

<213> homo sapiens 

<400> 60 

Cys Gly Gly Tyr Glu He Tyr Glu Ser Glu Asn Gly Glu Pro Arg Gly 
15 10 15 



Asp Asn Tyr Arg 

20 



